The most widely used growing media in the production of potted ornamental plants is peat. However, the studies for alternative solutions are being conducted due to the reasons such as restricted peat sources, high cost, destruction of natural environment due to peat production and variability in the quality of produced peat. In the relevant literature, there are two basic ideas on which the studies have focused on. The first one is the development of new growing media using organic-origin wastes, the second one is the preparation of the mixtures in which organic and inorganic materials are used as a component of growingmediums. In this study which was prepared in parallel with the relevant main ideas in the literature, the effects of perlite utilization on the physical properties of indigenous peat, and on those of the growing media obtained from hazelnut cinder, which is among agricultural organic materials in our country and has considerable potential to be the most important alternative of peat, were investigated. For this purpose, the physical properties of the growing medium, prepared by mixing perlite with raw peat and hazelnut husk, at various ratios (10,15,20,25%), were investigated, and the results obtained were compared with sphagnum peat, and with desired properties for ideal growing medium, in the literature. When the results obtained from the study were examined, it was seen that as well as the highest values were observed in the mixtures using 25% perlite, The perlite addition increased the porosity of raw peat by 68.25% and air capacity by 30.03%, and that the hazelnut husk decreased air capacity, higher than the ideal values, by 47.19%,thus approximating it its ideal value range. With increasing perlite ratio in the mixtures, the organic substance contents and water holding capacities of the growing medium decreased as their pH values increased. However, in applications using 25% Perlite, the shrinkage rates of raw peat and hazelnut husk were found as 17.05% and 6.41% respectively, and the water resuction times of those were found as 1.52 and 1.21 minutes, respectively. Based on these results, it can be said that the most important contribution of perlite utilization for raw peat and hazelnut husk is to decrease shrinkage rates and water resuction times, and that this improvement will avail in preventing the damages that occur in plant roots due to drying and shrinking of the growing media, and in decreasing the irrigation frequency.
INTRODUCTION
The required properties for a growing media are listed as high stability for roots to be able to fasten onto soil,and support the plant, good hydraulic properties to be able to provide water to the plant, allow the necessary air for the roots to be provided, and contain various plant nutrients [1] .Considering that the content of plant nutrient can be improved by simple applications such as natural or synthetic manure use, it can be said that the suitability of the physical and hydraulic properties of organic materials are determinative in their utilization as a growing media [2, 3] . As an ever-increasing practice throughout the world, organic wastes, composted or fractured by suitable methods, are used as growing media components, in line of the purpose, sometimes in pure state, sometimes in mixtures with different proportions in order to provide the desired properties in the plant growing media.
However, the mixture of natural soil, native rawpeat and animal manures are often used as plant growing media, in potted ornamental plant production in our country. Natural soil and indigenious peat are not sufficient as a growing media, and the plants cultivated in these mediums can not satisfy the criteria demanded by the industry [4, 5, 6] . The lowness in the quality of indigenous peat resources direct consumers to import peat (sphagnum peat) [7] . On the other hand the fact that although import peat has good properties, its price is too high, which limits its utilization because of that it significantly increases production costs.
On the other hand, there are plenty of agricultural, domestic and industrial organic wastes and natural resources such as perlite and pumice in our country, which can be used as growing media component. Since they are in sight due to their formation locations, domestic and industrial ones of these wastes are collected, stored, and even if it is very limited in our country, composted and used in plant production. But, especially agricultural organic wastes do not attract attention because they come into being in rural areas. Hazelnut husk occuring as a result of hazelnut cultivation, one of the leading agricultural products of our country, is the main of these wastes occuring abundantly. Currently, since any usefull purpose for the utilization of hazelnut husk hasn't been identified so far, they are attempted to be removed sometimes by being burned near fields or gardens, and sometimes by being poured to the sides of roads, into forests and stream beds. This leads to many problems such as air pollution, contamination of water resources, odour, reproduction of pathogenic microorganisms and vector attractiveness.
In this study, the usability of perlite in the improvement of the physical properties of indigenous peat and hazelnut husk, not having desired properties as plant growing media, was investigated.
MATERIAL AND METHOD
The indigenous peat used in the study was supplied from the peat extraction area located within the borders of Sakarya Province, and subjected to drying and disintegration operations at laboratory conditions before being used in the mixtures. The hazelnut husk was taken off during the blending process, and put through the disintegrator, without applying any composting process. The Perlite, which is used in the study by being mixed with native raw peat and hazelnut husk at different ratios, is commercial perlite produced for agricultural applications.The mixtures of the growing medium to be prepared, and the ratios used in the mixtures are given in Table 1 . Besides, the usability of the examined samples as a growing media was intended to be identified by comparing their properties with Sphagnum peat, and with features on demand for an ideal growing media, specified in the literature. In order to reveal the characterisation of the growing medium, their physical and physicochemical properties were determined using the European Union Standards and standardized methods in the literature. The weights of the samples, as specified in EU standards, were found by measuring the dry weights of the samples, in known volumes, after being subjected to 10 cm suction pressure in a water column [8, 9] . The total porosity was calculated by the ratio (in percentages) of the mass of the samples with a certain weight (volume-weight) to the pore volume in that mass. The air capacity was found through the loss occured due to the draining of the samples at 10 cm pressure after being saturated with water [8, 9, 10] .The volumetric shrinkage of the samples were determined as the expression of the volumetric loss of the samples in percentages occured as a result of being dried of the samples at 105 ° C [8, 9, 10] . The water holding capacity of the samples was measured by determining the amount of water left in the samples after they have been subjected to 10 cm pressure subsequent to being made saturated to water [8, 9, 10] .The water resuction properties of the samples were determined as the time elapsed for the dried samples to absorb 10 mm distilled water, as specified in Australian Standard [11] . The aqueous suspension method was used to determine the pH value of the samples. The pH was measured with a pH meter with a glass electrode in a materialdistilled water suspension prepared in the ratio of 1:5 [8, 9, 10] . The total organic substance content of the samples was calculated in percentages, according to the principle of being burned of the samples for four hours dried in a furnace at 105 ° C, at 550 ° C for 4 hours [10] .
EXPERIMENTAL FINDINGS
The weight, porosity, air capacity and shrinkage ratios of the growing medium, prepared mixing raw peat and hazelnut husk with perlite at varying rates, in the scope of the study, and the desired values in the growing medium are given in Table  2 . The weight (0,132 g/cm 3 ) of the perlite used in the mixtures was smaller than the volume of raw peat and hazelnut husk. That's why the increase in the perlite ratio in the mixtures caused a decrease in the weight of the growing medium. Among the applications using raw peat, the lowest weight was determined in the application of RP + P4 with 0,347 g / cm 3 , and in the application of HZ+P4 with 0,153 g / cm 3 among those using hazelnut husk. The weights obtained from all applications were found lower than the control application (0,458 g/cm 3 ) , and in the range of weight desired for ideal growing medium.
Besides, perlite addition to the growing medium caused an increased in the total porosity value of the applications in which raw peat was used, whereas, it decreased the porosity value of the applications in which hazelnut husk was used. While the porosity value in the mixtures containing raw peat which was initially 62.95%, increased up to 68.25%; that in the mixtures containing hazelnut husk, which was initially 88.91%, decreased down to 80.62%.Since the porosity value of ideal growing medium was desired to be greater than 80%, said it is conluded that Perlite addition is useful in approximating the porosity value of growing medium to the ideal value range. Likewise porosity, the air capacity of the growing media samples containing raw peat increased with the addition of perlite, and rose up to 30%, the upper limit of ideal growing medium.As the perlite ratio of the mixtures in the growing medium in which hazelnut husk was used increased, their air capacity decreased, and approximated to ideal values. [8, 9, 10, 11, 12, 13, 14] When the values of the shrinkage ratio, which is a sign of the volumetric compression occured when the growing medium dried, was examined, it was found that the pure shrinkage value of raw peat and hazelnut husk was very high, and determined as 28.88% and 16.12% respectively, and that these values decreased with perlite addition at increasing rates, and found 17.05% and 6.41%, respectively in the RP + P4 and HZ + P4 applications where the highest Perlite mixing ratio was used. However, the shrinkage rates of all applications were found lower than the control application, and within the ideal range for growing medium. [8, 9, 10, 11, 12, 13, 14] The pH and organic substance values of Perlite addition, raw peat and hazelnut husk were also investigated, and the results are given in Table 4 .
The pH values of the pure states of raw peat, hazelnut husk and perlite used in the mixtures were found as 5,57, 4,82 and 7,2, respectively. As the perlite ratio in the mixtures rose up, pH value in the growing medium increased, since the PH value of perlite was higher than the other components'.Besides, the pH value of ideal growing medium is desired to be between 5,2-6,3.While the PH value of pure state of hazelnut husk and that of its applications mixed with perlite in the ratio of 5%,10% and 15% were found lower than ideal values, its PH value entered the ideal range, with the addition of 25% perlite. However, when organic substance values were examined, it was found that the use of perlite reduced the value of organic substance in all applications, and that the organic substance values of all applications other than the applications using hazelnut husk were under the values desired in growing medium.
CONCLUSIONS
The cultivation of potted ornamental plants is a rapidly developing agricultural application in recent years, and the most important need to increase the potential of the industry is to develop growing medium that will provide ideal plant growth. In addition to this, the best current growing media alternatives are the growing medium obtained from peat and some organic wastes. But, the supply of peat and organic waste that will have the characteristics of an ideal growing media is extremely difficult and costly. Therefore, it is very important to improve the properties of available resources. One of the most important sources for this purpose is perlite. In this study conducted to ensure for this resource to be effectively assessed, when all the data obtained are evaluated together, it was concluded that Perlite addition improved the important physical and physico-chemical properties of peat and hazelnut husk, such as porosity, air capacity, shrinkage ratio, water resuction and pH. On the other hand, in the study, the best results were obtained in the applications using 25% perlite, which suggests that perlite utilization has the potential of supplying 25% of the total needed growing medium, as well as improving the properties of a growing media. composition and fertigation strategy in peatsubstitute" Scientia Horticulturae 94,309-321.
